Characterization of the interactions between double-stranded RNA and the double-stranded RNA binding domain of the interferon induced protein kinase.
The interferon-inducible protein kinase, PKR, requires double-stranded (ds) RNA for its activation. We have previously mapped its dsRNA-binding domain (DRBD) to the amino terminal 170 residues (Patel and Sen, 1992). In the present study, we have characterized in detail the interactions between dsRNA and DRBD. For this purpose, DRBD was produced in bacteria as a polyhistidine-tagged protein and purified by affinity chromatography. A polyclonal antibody was raised against purified DRBD. For studying dsRNA-DRBD interactions, a Northwestern assay and an electrophoretic mobility shift assay (EMSA) using a radiolabeled in vitro transcribed 82 bp dsRNA probe was developed. The antiserum reacted with both DRBD and PKR but did not prevent their interactions with dsRNA. DRBD, on the other hand, blocked the activation of PKR by dsRNA. DRBD and the dsRNA probe formed multimeric complexes which were separable by EMSA. The antibody could interact with these complexes and supershift their mobility. Competition with unlabeled dsRNA revealed that the dimeric DRBD-dsRNA complex was much more stable than the monomeric complex. Similar competition assays using 11 different synthetic and natural RNA molecules revealed that only authentic dsRNA molecules could effectively compete with the probe for binding DRBD in a sequence-independent fashion.